Characterization of a molten globule state of bovine carbonic anhydrase III: loss of asymmetrical environment of the aromatic residues has a profound effect on both the near- and far-UV CD spectrum.
Bovine muscle carbonic anhydrase (isoenzyme III; BCAIII) exhibited a three-state unfolding process at equilibrium upon denaturation in guanidine hydrochloride (GuHCl). The stable folding intermediate appeared to be of molten globule type. The stability towards GuHCl in terms of mid-point concentrations of denaturation were very similar for BCAIII and human CAII (HCAII). It was further demonstrated that the aromatic amino acid residues contributed significantly to the circular dichroism (CD) spectrum in the far-UV wavelength region during the native-->molten globule state transition. Thus, the ellipiticity change at 218 nm was shown to monitor the loss of tertiary interactions of aromatic side chains at the first unfolding transition as well as the rupture of secondary structure at the second unfolding transition. Similar aromatic contributions to the far-UV CD spectrum, but with varying magnitudes, were also noted for BCAII and HCAII, further emphasizing that interference of aromatic residues should not be neglected at wavelengths that normally are assigned to secondary structural changes.